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ABSTRACT
Objectives To investigate the association between use of
typical and atypical antipsychotic drugs and incidence of
stroke in patients with and without dementia.
Design Self controlled case series.
Setting UK based electronic primary care records in the
general practice research database (GPRD).
ParticipantsAllpatientsregisteredinthe databasewitha
recorded incident stroke and at least one prescription for
any antipsychotic drug before the end of 2002: 6790
eligible participants were identified and included in the
final analysis.
MainoutcomemeasuresRateratioforstrokeinperiodsof
time exposed to antipsychotics compared with
unexposed periods.
ResultsUseofanyantipsychoticdrugwasassociatedwith
a rate ratio for stroke of 1.73 (95% confidence interval
1.60to1.87):1.69(1.55to1.84)fortypicalantipsychotics
and 2.32 (1.73 to 3.10) for atypical antipsychotics. In
patients receiving any antipsychotic drug, the rate ratios
were3.50(2.97to4.12)forthosewithdementiaand1.41
(1.29 to 1.55) for those without dementia.
Conclusions All antipsychotics are associated with an
increased risk of stroke, and the risk might be higher in
patients receiving atypical antipsychotics than those
receiving typical antipsychotics. People with dementia
seem to be at a higher risk of an associated stroke than
people without dementia and use of antipsychotics
should, when possible, be avoided in these patients.
INTRODUCTION
Concerns about an increased risk of stroke associated
with atypical antipsychotic drugs first arose from
limited trial data in 2002. On the basis of these results,
Health Canada and Janssen-Ortho (the manufacturer
of risperidone) issued a warning to prescribers to
highlight this issue.
1 In 2004 the United Kingdom’s
Committee on Safety of Medicines (CSM) recom-
mended avoiding the use of atypical antipsychotic
drugs among people with dementia,
2 although this
decision was criticised as being detrimental to care of
patients.
3 Whether the risk of stroke associated with
antipsychotic drug use differs among people with and
without dementia is not known. More recently the
European Pharmacovigilance working party consid-
eredtheresultsofpublishedandunpublishedobserva-
tional studies.
45They concluded that there was some
weak evidence that antipsychotic drugs increase the
risk of stroke but no clear evidence that this risk was
greaterwithatypicalversusconventionalantipsychotic
drugs.
6 The report suggested that uncontrolled con-
founding might have affected findings to date. In
particular,theunderlyingcardiovascularriskinpeople
prescribed and not prescribed antipsychotic drugs
differs in ways that are difficult to quantify and control
for.
78
Weusedawithinpersoncaseseriesdesigntoassessthe
risk of stroke associated with antipsychotic drugs. Using
this technique, we compared the incidence of stroke
during periods exposed and not exposed to the drugs of
interest within individual patients,
9 thus eliminating
confounding between individuals. We examined
whethersomeorallofthepreviouslyobservedincreased
risk of stroke associated with antipsychotic drug use
couldbeattributabletoconfounding,whethertheriskof
stroke associated withtypicalandatypical antipsychotic
drugusediffers,andwhethertheriskofstrokeassociated
withantipsychoticdruguseishigheramongpeoplewith
dementia.
METHODS
General practice research database
TheGPRD(www.gprd.com)wasestablishedin1987and
was originally called the value added medical systems
(VAMP) research bank.
10 It currently contains informa-
tion from over six million patients registered at over
400 general practice surgeries in the UK.
11 Continuous
information is recorded for each patient, including a
record of each consultation, any diagnoses made, all
prescribed medicine, and basic demographic data. The
geographical distribution and size of general practices
represented in the database are largely representative of
thepopulationofEnglandandWales,andtheindividuals
registeredonthedatabasearerepresentativeofthewhole
UK population in terms of age and sex.
12 T h ed a t ah e l d
are rigorously checked and regularly audited and have
beensuccessfullyusedtoconductover500peerreviewed
published studies. The information obtained from the
database is entirely anonymous.
Selection of participants
Patients were selected from the population registered
with the database before 2003. Eligible participants
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stroke at least 12 months after initial registration with
the database. To be included in the study patients had
to have had the incident stroke on or before 31
December 2002 and also to have been prescribed at
least one antipsychotic medicine before this date.
Concerns regarding the possible cerebrovascular
effects of antipsychotic drugs in elderly people began
to emerge around this time and so we did not include
information on events after this date to eliminate the
subsequent effect of possible changes in prescribing
patterns.Also,becauseofconcernsover repeatcoding
of a single event within the database, we considered
only the first ever record of a stroke as truly incident
andexcludedanysubsequentrecordfromtheanalysis.
Self controlled case series analysis
The self controlled case series method is derived from
the cohort method and relies on intraperson compar-
isons in a population of individuals who have both the
outcomeandexposureofinterest.Rateratioscompare
the rate of events during exposed periods of time with
the rate during all other observed time periods.
9 This
method removes the potential confounding effect of
characteristics that vary between individuals, such as
frailty and risk factors for vascular disease.
For each participant, we identified and classified all
prescriptions for antipsychotic drugs before the end of
2002. When possible, we calculated the expected
length of exposure after each prescription using
information on pack size and dosing frequency. From
all prescription records for which this information was
available,wecalculatedthemedianlengthofexposure
and assumed this length for all prescriptions where
missing information prevented actual calculation.
Each individual’s observation time was then divided
intoexposureperiodsasfollows:fullyexposedperiods
covered by the expected length of exposure, followed
bya sequenceoffive35dayperiodsaftertreatmentup
to a maximum of 175 days after the expected end of a
treatmentperiod. We included periods aftertreatment
as we cannot be sure when treatment stopped, and
these periods will represent a gradual shift from full
exposure,toawashoutperiod,andfinallytoanentirely
unexposed state. All other periods of time were
classified as baseline (unexposed). The figure shows
how we classified the follow-up time for an individual
participantwithrespecttoexposure.Wealsosearched
each patient’s medical record for diagnoses indicating
dementia before stroke to allow subgroup analysis in
these patients.
We estimated the relative rate ratios using condi-
tionalPoissonregressionwithStatasoftware,version9
(StataCorp, College Station, TX), adjusting for age at
stroke in five year bands. We assessed the impact of
exposure to any antipsychotic medication, looked at
the effect of any antipsychotic drug among patients
with and without dementia, and measured the differ-
ential effects of typical and atypical antipsychotics
among all patients and stratified by dementia status.
RESULTS
We identified 6790 eligible patients in the database
with at least one prescription for an antipsychoticdrug
and a recorded incident stroke between January 1988
and the end of 2002. Of these, 905 patients were
prescribed at least one atypical antipsychotic drug and
6334wereprescribedatleastonetypicalantipsychotic
drug during the study period. Table 1 shows the
number of patients given a prescription for the most
commonly prescribed antipsychotics in this popula-
tion. The most commonly used typical antipsychotics
were phenothiazines (5153 patients), and the most
common atypical antipsychotic drug was risperidone
(729 patients). Some 2290 (34%) patients had a single
exposureperiod,2406(35%)hadbetweentwoandfive
exposure periods, and the 2094 (31%) remaining had
six or more. Table 2 gives demographic details of
patients included in the study, of whom 4353 (64%)
were women. The median age at first exposure to any
antipsychoticdrugwas80,whilemedianageatthetime
Table 1 |Summaryofantipsychoticdrugprescribinginstudy
population
No (%) of patients with at least
one prescription
Atypical antipsychotics
No of patients 905*
Risperidone 729 (81)
Olanzapine 165 (18)
Amisulpride 39 (4)
Quetiapine 38 (4)
Typical antipsychotics
No of patients 6334*
Phenothiazine 5153 (81)
Butyrophenone (haloperidol and
benperidol)
1243 (20)
Thioxanthine (flupentixol and
zuclopenthixol)
754 (12)
Sulpiride 160 (3)
*Individuals might have been prescribed >1 drug from each category and
therefore appear in >1 row. Patients might also have been prescribed
both typical and atypical antipsychotics.
Start of
observation
period
End of
observation
period
First
antipsychotic
prescription
Baseline
period
Risk period
during exposure
Washout period(s)
up to 175 days
Pictorial representation of study design. Figure illustrates single individual prescribed
antipsychotic drug during their observation period. All participants included in analysis had at
leastoneprescriptionforanantipsychoticdrugandasingleincidentstroke.Rateratiospresented
are pooled estimates derived from rate of events during risk (exposed) periods divided by rate of
events during baseline periods; age is adjusted for at all stages of analysis. Incident stroke can
occur during any one of three exposure periods: baseline, exposed, or washout period
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details of each analysis subgroup; 1423 patients had a
recorded diagnosis of dementia before the incident
strokeandthesepatientswereslightlyolderthanthose
without dementia at the time the first antipsychotic
drug was prescribed. In total, 5885 patients received a
prescription for a typical but not an atypical anti-
psychotic drug during the study period, and 456
patients received prescriptions only for atypical anti-
psychotics.Theageatfirstrecordedantipsychoticdrug
exposure was similar for patients exposed only to
typical or atypical antipsychotics. The 449 remaining
patients received prescriptions for both typical and
atypical antipsychotics. Among patients with demen-
tia, 1212 received only typical antipsychotics and 85
received only atypical antipsychotics. The median
duration of total observation period included in the
analysis was at least four years for each subgroup.
The rate ratio for stroke among all patients
prescribed any antipsychotic drug was 1.73 (95%
confidence interval 1.60 to 1.87), comparing exposed
with unexposed baseline periods (table 3). During the
periodsaftertreatmenttherateratiofelltowardsunity.
Duringexposedperiods,therateratiowas1.69(1.55to
1.84) for patients receiving only typical antipsychotics
and 2.32 (1.73 to 3.10) for patients receiving only
atypical antipsychotics. During periods of treatment
withanyantipsychoticdrugtherateratiowas3.50(2.97
to 4.12) in patients with recorded dementia before
strokeand1.41(1.29to1.55)inpatientswithnorecord
of dementia before stroke. In patients with dementia
and only typical antipsychotic drug prescriptions, the
rate ratio for stroke was 3.26 (2.73 to 3.89). This
compareswithafigureof5.86(3.01to11.38)inpatients
with dementia and only treated with atypical anti-
psychotics. Patients without dementia before stroke
and receiving only typical antipsychotics had a rate
ratio of 1.40 (1.26 to 1.54) compared with a figure of
1.90 (1.36 to 2.65) in patients without dementia and
receiving only atypical antipsychotics. In all analysis
subgroups, the rate ratio for stroke subsequently fell
towards unity during the phase after treatment.
DISCUSSION
The previously observed increased risk of stroke
associated with use of antipsychotic drugs is not
attributable to differences in baseline cardiovascular
risk between people prescribed and not prescribed
thesedrugs.Theriskofstrokeisslightlyhigherwithuse
ofatypicalratherthantypicalantipsychoticdrugs.The
magnitude of the increased risk of stroke associated
with antipsychotic druguse is more than twice as great
among people with dementia compared with those
without.
Strengths and weaknesses
A key advantage of this study is the use of the self
controlledcaseseriesdesign,which ismuchlessprone
to problems of confounding than traditional case-
controlorcohortdesigns.Differencesbetweenpatients
areoflittle relevanceastheriskcomparisonsare made
entirely within patients. Also, the self controlled case
series is more efficient than other observational study
designs and so more precise estimates of effects can be
made. We chose to censor follow-up for all patients at
the end of 2002 as this was when concerns about the
effectsofantipsychoticdrugsinpatientswithdementia
firstemerged.Thisshouldavoidpossiblebiasesarising
from altered prescribing habits in the light of these
findings.
Other main strengths of the study were that it was
largeandstatisticallypowerful.Ourstudywasbasedon
routine clinical data from the UK general practice
researchdatabase,whichislargelyrepresentativeofthe
populationof the UK and so the results are likely to be
highlygeneralisable.Apotentialweaknessmightrelate
tothe qualityof the clinicaldata. Drug prescriptionsin
the database are generated by practice computers to
ensure the accuracy of the electronic prescribing
records. Prescription data were highly detailed and
recorded before people developed stroke so there was
no potential for recall bias. Some patients were
probably not taking their prescribed antipsychotics
during periods we classified as exposed, though this
would result only in a reduced effect estimate for
Table 2 |Demographicdetailsofstudypopulations.Figuresarenumbersofpatientsandmedians(interquartileranges)
Patient group (n=6790)
First exposure Duration of
available data
(years)
Age at first
exposure (years)
Age at time of
stroke (years)
Duration of
antipsychotic
exposure (years) Before stroke After stroke
Any antipsychotic drug 4336 2454 6.1 (3.1-9.8) 80.0 (72.7-86.1) 80.7 (73.0-86.8) 0.37 (0.10-1.23)
Dementia before stroke 1276 147 4.1 (2.1-7.5) 82.1 (76.8-87.1) 83.7 (78.6-88.5) 0.68 (0.22-1.55)
No dementia before stroke 3060 2307 6.7 (3.6-10.2) 79.2 (71.1-85.8) 79.3 (71.6-86.2) 0.30 (0.08-1.11)
Typical antipsychotic drug only 3845 2040 5.9 (3.1-9.3) 80.1 (72.6-86.2) 80.9 (73.4-87.0) 0.33 (0.08-1.18)
Atypical antipsychotic drug only 179 277 7.2 (3.0-11.1) 80.3 (73.8-86.4) 79.6 (72.6-85.3) 0.29 (0.09-0.76)
Dementia beforestroke+typical
antipsychotic drug only
1092 120 4.0 (2.1-7.0) 82.5 (77.0-87.2) 83.9 (78.8-88.7) 0.64 (0.21-1.51)
Dementia before stroke +
atypical antipsychotic drug only
67 18 4.9 (1.8-10.9) 80.6 (76.3-87.7) 80.8 (76.4-87.9) 0.46 (0.19-0.96)
No dementia before stroke +
typical antipsychotic drug only
2753 1920 6.4 (3.5-9.9) 79.2 (70.9-85.8) 79.8 (71.7-86.3) 0.26 (0.08-1.04)
No dementia before stroke +
atypical antipsychotic drug only
112 259 7.8 (4.0-11.2) 80.3 (73.3-86.2) 78.9 (71.6-84.6) 0.23 (0.08-0.71)
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some inaccuracy in our estimation of exposed and
unexposed periods. We addressed this issue by
measuring the relative risk of stroke during sequential
periodsaftertreatment,and,reassuringly,duringthese
periodstherelativeriskfellconsistentlytowardsunity.
Our analysis also suggests that the risk of stroke might
notfalltobaselineuntilsixmonthsafterapatientstops
taking an antipsychotic drug.
The validity of the clinical data included in the
database has repeatedly been shown to be high.
13 The
ratesforrecordedstrokearecomparablewithestimates
obtained from other epidemiological studies.
14 The
database has been widely used to study the epidemiol-
ogy of stroke, with over 15 published papers (such as
those by Smeeth et al,
15 Mulnier et al,
16 and
Andersohn
17), including the replication of results
from two large randomised trials.
1819 We chose not to
includeless seriousoutcomesrelatedto stroke,such as
transient ischaemic attack, as the ascertainment rate
andaccuracyofdatingfortheseeventsisprobablyless
reliable.Over85%ofthestrokesidentifiedinthisstudy
were recorded with codes that did not specify the
subtype of stroke. Nevertheless, we carried out a
subgroup analysis in the 233 patients with designated
haemorrhagic stroke. The rate ratio for this subgroup,
considering exposure to any type of antipsychotic
drug, was 1.14 (0.71 to 1.84), indicating that the effect
might be limited to non-haemorrhagic stroke.
We were unable to investigate possible mechanisms
bywhich antipsychotics mightcausestrokeor whythe
risk seems to be greater with atypical antipsychotics. It
is unclear if the effect represents a direct vascular
toxicity or whether stroke might be a consequence of
other well established side effects such as weight gain.
To further investigate weight gain as a possible
mechanism,weconductedasubgroupanalysiscensor-
ing follow-up for each patient after the first three
months of exposure to any antipsychotic drug, as
weight gain is unlikely to substantially alter the risk of
strokewithinsuchashorttimeframe.Theresultantrate
ratio was 2.66 (2.34 to 3.02), suggesting the effect is
present shortly after a patient starts taking an anti-
psychotic drug. More information on a possible
mechanism would be useful as further insight could
facilitate effective minimisation of risk. Another
possible limitation of the study design is that time
varying confounders can be difficult to take into
account. Initiation of an antipsychotic drug might
also be associated with a change in exposure status for
someotherindependentriskfactorforstroke,suchasa
change in tobacco or alcohol consumption. While we
have successfully controlled for age, data within the
databasedonotgenerallyallowprecisemeasurements
of subtle changes in behaviour patterns such as
smoking and drinking.
Results in context
Our results on the association between atypical
antipsychotics and stroke are generally consistent
with the results of previous placebo controlled clinical
trials and observational studies, suggesting residual
confounding is unlikely to be a major problem.
124-620
While few patients with dementia received atypical
antipsychotics in our study and power is therefore
reduced, the point estimate for the effect of atypical
antipsychotics in this group is nearly 6, while the
estimate from the risperidone clinical trial meta-
analysis in such patients was 3.32 (1.43 to 7.70).
20 Our
estimate has wide confidence intervals, ranging from
3.01 to 11.38 and is therefore consistent with the effect
seeninclinicaltrials.Itisalsoconsistent,however,with
a more pronounced effect, which could reflect a
genuinely different effect of atypical antipsychotics
under less well controlled conditions than those
attained in clinical trials. Before our study, the risk of
stroke associated with typical antipsychotics was not
clear. For example, the case-control study conducted
by the UK’s Medicines and Healthcare Products
Regulatory Agency (MHRA) suggested a stronger
effect of risperidone on stroke than other anti
psychotics
20 but did not compare the effect of typical
with atypical antipsychotics. We have established that
all types of antipsychotics carry an increased risk,
Table 3 |Caseseriesanalysisforantipsychoticdrugs:associationbetweenexposureandstroke.
Figuresarerateratios(95%confidenceintervals)
Any antipsychotic drug Typical only† Atypical only†
All patients (n= =6790)
No on group 6790 5885 456
Exposed v unexposed
periods
1.73 (1.60 to 1.87) 1.69 (1.55 to 1.84) 2.32 (1.73 to 3.10)
Days after treatment:
1-35 1.73 (1.56 to 1.91) 1.69 (1.52 to 1.89) 1.81 (1.15 to 2.85)
36-70 1.66 (1.44 to 1.90) 1.63 (1.41 to 1.89) 2.22 (1.23 to 4.03)
71-105 1.61 (1.37 to 1.90) 1.57 (1.32 to 1.87) 1.29 (0.52 to 3.23)
106-140 1.23 (1.01 to 1.51) 1.27 (1.03 to 1.56) 0.32 (0.05 to 2.34)
141-175 1.06 (0.84 to 1.33) 1.06 (0.83 to 1.35) 0.76 (0.19 to 3.13)
Patients with recorded dementia (n= =1423)
No in group 1423 1208 85
Exposed v unexposed
periods
3.50 (2.97 to 4.12) 3.26 (2.73 to 3.89) 5.86 (3.01 to 11.38)
Days after treatment:
1-35 4.03 (3.34 to 4.87) 3.74 (3.05 to 4.59) 5.70 (2.50 to 12.98)
36-70 3.04 (2.33 to 3.96) 2.92 (2.20 to 3.88) 4.41 (1.40 to 13.89)
71-105 2.71 (1.97 to 3.73) 2.40 (1.69 to 3.41) 3.50 (0.76 to 16.25)
106-140 2.14 (1.45 to 3.15) 2.16 (1.44 to 3.23) 2.21 (0.28 to 17.34)
141-175 1.53 (0.95 to 2.44) 1.49 (0.90 to 2.44) 2.40 (0.30 to 18.88)
Patients without recorded dementia (n= =5367)
No in group 5367 4673 371
Exposed v unexposed
periods
1.41 (1.29 to 1.55) 1.40 (1.26 to 1.54) 1.90 (1.36 to 2.65)
Days after treatment:
1-35 1.30 (1.14 to 1.47) 1.30 (1.14 to 1.49) 1.28 (0.72 to 2.30)
36-70 1.42 (1.20 to 1.67) 1.41 (1.18 to 1.67) 2.04 (1.01 to 4.11)
71-105 1.43 (1.18 to 1.73) 1.44 (1.18 to 1.76) 1.02 (0.32 to 3.25)
106-140 1.08 (0.85 to 1.37) 1.11 (0.87 to 1.43) NA
141-175 0.98 (0.75 to 1.28) 0.99 (0.75 to 1.30) 0.50 (0.07 to 3.62)
NA=not applicable (no events).
†Patients who received both typical and atypical antipsychotics not included in this analysis.
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atypical drugs.
Asthebackgroundriskofstrokeinelderlypatientsis
relatively high,
21 we reaffirm that the risks associated
with antipsychotic drug use in patients with dementia
generally outweigh the potential benefits, and use of
antipsychoticdrugsinthesepatientsshouldbeavoided
whenever possible. When the use of antipsychotic
drugs is deemed necessary, our results indicate that
typical antipsychotics are preferable to atypical anti-
psychotics with respect to serious cerebrovascular
outcomes. By contrast, our results suggest a much
more modest association between antipsychotics and
stroke in patients without dementia, regardless of age
(1.41, 1.29 to 1.55). This implies that the use of
antipsychotics might be acceptable in elderly patients
without dementia, although as with all treatment
choices, a wider consideration of all potential risks
and benefits would need to be taken into account.
Contributors: IJD and LS were the sole contributors and authors of this
study. Both authors played a substantial role in developing the research
question, obtaining the data, interpreting the results, and preparing the
manuscript and are joint guarantors. IJD carried out the analysis.
Funding: LS is supported by a Wellcome Trust senior research fellowship
inclinicalscience.Datafromthegeneralpractice researchdatabase were
madeavailablethroughtheaccessforUKacademicsviaMedicalResearch
Council agreement.
Competing interests: None declared.
Ethical approval: Independent scientific advisory group of the general
practice research database and the London School of Hygiene and
Tropical Medicine ethics committee.
Provenance and peer review: Not commissioned; externally peer
reviewed.
1 Health Canada. Important drug safety information: RISPERDAL*
(risperidone) and cerebrovascular adverse events in placebo-
controlled dementia trials. Toronto: Janssen-Ortho,
2002. http://hc-sc.gc.ca/dhp-mps/medeff/advisories-avis/prof/
2002/risperdal_hpc-cps_e.html.
2 Committee on Safety of Medicines. Atypical antipsychotic drugs and
stroke: message from Professor Gordon Duff, chairman, (CEM/CMO/
2004/1). London: Committee on Safety of Medicines, 2006.
3 Mowat D, Fowlie D, MacEwan T. CSM warning on atypical psychotics
and stroke may be detrimental for dementia. BMJ 2004;328:1262.
4 Gill SS, Rochon PA, Herrmann N, Lee PE, Sykora K, Gunraj N, et al.
Atypicalantipsychoticdrugsandriskofischaemicstroke:population
based retrospective cohort study. BMJ 2005;330:445.
5 HerrmannN,MamdaniM,LanctotKL.Atypicalantipsychoticsandrisk
of cerebrovascular accidents. Am J Psychiatry 2004;161:1113-5.
6 European Pharmacovigilance Working Party (PhVWP). Public
assessment report on antipsychotics and cerebrovascular accident.
London: Medicines and Healthcare Products Regulatory Agency,
2006.
7 Osborn DP, Levy G, Nazareth I, Petersen I, Islam A, King MB. Relative
risk of cardiovascular and cancer mortality in people with severe
mental illness from the United Kingdom’s general practice research
database. Arch Gen Psychiatry 2007;64:242-9.
8 Osborn DP, Nazareth I, King MB. Risk for coronary heart disease in
peoplewithseverementalillness:cross-sectionalcomparativestudy
in primary care. Br J Psychiatry 2006;188:271-7.
9 Whitaker HJ, Farrington CP, Spiessens B, Musonda P. Tutorial in
biostatistics: the self-controlled case series method. Stat Med
2006;25:1768-97.
10 Lawson DH, Sherman V, Hollowell J. The general practice research
database. QJM e d1998;91:445-52.
11 The GPRD practice and patient populations. www.gprd.com/_docs/
GPRDPracticePatientPopulationsJul2008.pdf
12 Office for National Statistics. Key health statistics from general
practice 1998. London: Office for National Statistics,
2000:149. Series MB6 No 2.
13 Jick SS, Kaye JA, Vasilakis-Scaramozza C, Garcia Rodriguez LA,
Ruigomez A, Meier CR, et al. Validity of the general practice research
database. Pharmacotherapy 2003;23:686-9.
14 Gibbs RG, Newson R, Lawrenson R, Greenhalgh RM, Davies AH.
Diagnosis and initial management of stroke and transient ischemic
attack across UK health regions from 1992 to 1996: experience of a
national primary care database. Stroke 2001;32:1085-90.
15 Smeeth L, Thomas SL, Hall AJ, Hubbard R, Farrington P, Vallance P.
Risk of myocardial infarction and stroke after acute infection or
vaccination. NE n g lJM e d2004;351:2611-8.
16 Mulnier HE, Seaman HE, Raleigh VS, Soedamah-Muthu SS,
ColhounHM,LawrensonRA,etal.Riskofstrokeinpeoplewithtype2
diabetes in the UK: a study using the general practice research
database. Diabetologia 2006;49:2859-65.
1 7 A n d e r s o h nF ,S c h a d eR ,S u i s s aS ,G a r b eE .C y c l o o x y g e n a s e - 2
selective nonsteroidal anti-inflammatory drugs and the risk of
ischemic stroke: a nested case-control study. Stroke
2006;37:1725-30.
18 Tannen RL, Weiner MG, Marcus SM. Simulation of the Syst-Eur
randomized control trial using a primary care electronic medical
record was feasible. JC l i nE p i d e m i o l2006;59:254-64.
19 TannenRL,WeinerMG,XieD,BarnhartK.Asimulationusingdatafrom
a primary care practice database closely replicated the women’s
health initiative trial. J Clin Epidemiol 2007;60:686-95.
20 Summary of clinical trial data on cerebrovascular adverse events
(CVAEs) in randomised clinical trials of risperidone conducted in
patients with dementia. Medicines and Healthcare Products
Regulatory Agency,
2004. http://www.mhra.gov.uk/home/groups/pl-p/documents/
websiteresources/con019490.pdf
21 Liebetrau M, Steen B, Skoog I. Stroke in 85-year-olds: prevalence,
incidence,riskfactors,andrelationtomortalityanddementia.Stroke
2003;34:2617-22.
Accepted: 30 June 2008
WHAT IS ALREADY KNOWN ON THIS TOPIC
Atypicalantipsychoticsmightincreasetheriskofstrokeinelderlypatients,butthisassociation
could be due to unmeasured or uncontrolled confounding
Theextenttowhichtypicalantipsychoticsareassociatedwithanincreasedriskofstrokeand
whether the effect is the same in patients with dementia as those without is not known
WHAT THIS STUDY ADDS
Both typical and atypical antipsychotic drugs are associated with an increased risk of stroke
and this association is unlikely to be caused by confounding
The risk of stroke in patients receiving antipsychotics seems to be greater in those with
dementia than those without
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